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In the title compound, C 2 4H lg N 2 0, the pyrazole ring is 
essentially planar [maximum deviation = 0.004 (1) A] and 
makes dihedral angles of 18.07 (4), 48.60 (4) and 9.13 (5)° with 
the phenyl rings. In the crystal, adjacent molecules are 
connected via intermolecular C— H- • O hydrogen bonds, 
forming dimers. Furthermore, the crystal structure is stabilized 
by weak C— H- ■ <jt and n-jt interactions, with centroid- 
centroid distances of 3.6808 (5) A. 

Related literature 

For applications of pyrazoles, see: Patel et al. (2004); Isloor et 
al, (2009); Vijesh et al (2010); Sharma et al, (2010); Rostom et 
al. (2003); Ghorab et al. (2010); Amnekar & Bhusari (2010). 
For the synthetic procedure, see: Sharma et al. (2010). For the 
stability of the temperature controller used in the data 
collection, see: Cosier & Glazer (1986). 




Experimental 

Crystal data 

C2 4 H 18 N 2 0 
M r = 350.40 
Triclinic, PI 



a = 8.1027 (2) A 
b = 9.3157 (2) A 
c = 12.9634 (3) A 



a = 73.630 (1)° 
P = 74.713 (1)° 
y = 74.820 (1)° 
V = 886.83 (4) A 3 
Z = 2 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7mi„ = 0.949, r maI = 0.988 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.131 

5 = 1.04 

7371 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
ii = 0.08 mm -1 
T = 100 K 

0.66 x 0.23 x 0.16 mm 



27273 measured reflections 
7371 independent reflections 
6190 reflections with / > 2cr(/) 
R<„, = 0.024 



244 parameters 

H-atom parameters constrained 
Ap max = 0.50 e A~ 3 
A/> mi „ = -0.30 e A~ 3 



Cg2 and Cg3 are the 


centroids 


of the 


C20-C25 and C13- 


-C18 rings, 


respectively. 










D-H ■ A 


D-H 


H-A 


D-A 


D-H-A 


C12-H12A- • .Ol' 


0.95 


2.27 


3.2019 (11) 


167 


C15-H15A- - CgT 


0.95 


2.81 


3.6171 (9) 


143 


C2-H1A- ■ -Cg3" 


0.95 


2.63 


3.4304 (9) 


143 


Symmetry codes: (i) 


-a-+ 1, -y4 


■i,-z + : 


t; (ii) -X + 1.-V + 


1, -z; (ill) 



t Thomson Reuters ResearcherlD: A-3561-2009. 



x + l,y-l,z. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

HKF and MH thank the Malaysian Government and 
Universiti Sains Malaysia for the Research University Grant 
No. 1001/PFIZIK/8U160. MH also thanks the Universiti Sains 
Malaysia for a post-doctoral research fellowship. AMI thanks 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2615). 
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H.-K. Fun, M. Hemamalini, S. Malladi, P. Poojari and A. M. Moor 

Comment 

Pyrazoles are a novel class of heterocyclic compounds possessing wide variety of applications in the agrochemical and 
pharmaceutical industries (Patel et al, 2004). Derivatives of pyrazoles are found to show good antibacterial (Isloor et al, 
2009; Vijesh et al, 2010), anti-inflammatory (Sharma et al., 2010), analgesic (Rostom et al, 2003), anticancer, radiopro- 
tective (Ghorab et al., 2010) and anti-convulsant activities (Amnekar et al, 2010). Prompted by these diverse activities of 
pyrazole derivatives, we have synthesized the title compound to study its crystal structure. 

In the title compound (Fig. 1), the pyrazole (N1/N2/C10-C12) group is essentially planar, with a maximum deviation 
of 0.004 (1) A for atom C12, and makes dihedral angles of 18.07 (4)°, 48.60 (4)° and 9.13 (5)° with the adjacent C1-C6, 
C13-C18) and C19-C24 phenyl rings, respectively. 

In the crystal structure (Fig. 2), adjacent molecules are connected via intermolecular C12 — H12A-01 (Table 1) hydro- 
gen bonds forming dimers. Furthermore, the crystal structure is stabilized by weak n-n interactions between the pyrazole 
(N1/N2/C10-C12) and phenyl (C19-C24) rings [Cg-Cg = 3.6808 (5) A; -x, 2-y, 1-z] and C— H-jt (Table 1) interactions, 
involving the centroids of the C20-C25 (Cg2) and C13-C18 (Cg3) rings. 



To a cold stirred mixture of methanol (20 ml) and sodium hydroxide (12.09 mmol) was added acetophenone (4.03 mmol). The 
reaction mixture was stirred for 10 min. To this solution was added formyl pyrazole (4.03 mmol) followed by tetrahydrofuran 
(30 ml). The solution was further stirred for 2 h at 0 °C and then at room temperature for 5 h. It was then poured into ice 
cold water. The resulting solution was neutralized with diluted HC1. The solid that separated out was filtered, washed with 
water, dried and crystallized from ethanol. Yield: 1.15 g, 81.5 %. M. p.: 406-408 K (Sharma et al, 2010). 



All hydrogen atoms were positioned geometrically [C-H = 0.95 A] and were refined using a riding model, with i7j S0 (H) 



Experimental 



Refinement 



= 1.2£/eq(C). 



Figures 




Fig. 1. The asymmetric unit of the title compound, showing 30% 



probability displacement el- 
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Fig. 2. The crystal packing of the title compound. Intermolecular hydrogen bonds are shown 
as dashed lines. 



(2f)-3-(1 ,3-Diphenyl-1 H-pyrazol-4-yl)-1 -phenylprop-2-en-1 -one 



Crystal data 




C24H18N2O 


Z = 2 


M,-= 350.40 


P(000) = 368 


Triclinic, PI 


D x = 1.312 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.1027 (2) A 


Cell parameters from 9964 reflections 


6 = 9.3157 (2) A 


6 = 2.3-34.3° 


c= 12.9634 (3) A 


|i = 0.08 mnT 1 


a = 73.630 (1)° 


T= 100 K 


13 = 74.713 (1)° 


Block, colourless 


Y= 74.820(1)° 


0.66 x 0.23 x 0.16 mm 


V= 886.83 (4) A 3 





Data collection 



Bruker SMART APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 

r min = 0.949, r max = 0.988 

27273 measured reflections 



7371 independent reflections 

6190 reflections with / > 2o(i) 
P lnt = 0.024 

©max ~~ 34.4 , 9 m in — 1 -7 

h = -12^12 

£ = -14^14 
/ = -20^19 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.044 

wR(F 2 ) = 0.131 

S= 1.04 

7371 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[oVo 2 ) + (0.075 IP) 2 + 0.1576P] 
where P = (P 0 2 + 2P c 2 )/3 
(A/o-) max = 0.001 
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244 parameters Ap max = 0.50 e A 

0 restraints Ap min = -0.30 e A~ 3 

Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 




01 


0.62674 (8) 


0.29923 (7) 


0.35790 (5) 


0.02264 (13) 


Nl 


-0.05079 (9) 


0.77669 (8) 


0.50245 (5) 


0.01568(12) 


INZ 




U. / /U^tU \o f 


U.^tZUZO ) 


U.UIDZj ^ YL) 


CI 


0.70994 (10) 


0.10968(9) 


0.21010(6) 


0.01851 (14) 


H1A 


0.7701 


0.0780 


0.2690 


0.022* 


C2 


0.75836 (11) 


0.02845 (9) 


0.12812(7) 


0.02144 (15) 


H2A 


0.8514 


-0.0584 


0.1312 


0.026* 


C3 


0.67086 (12) 


0.07414 (10) 


0.04162 (7) 


0.02281 (16) 


H3A 


0.7029 


0.0177 


-0.0137 


0.027* 


C4 


0.53661 (12) 


0.20236 (11) 


0.03622 (7) 


0.02424 (16) 


H4A 


0.4781 


0.2345 


-0.0235 


0.029* 


C5 


0.48746 (11) 


0.28408 (10) 


0.11820 (7) 


0.02067 (15) 


H5A 


0.3953 


0.3716 


0.1142 


0.025* 


C6 


0.57315 (10) 


0.23783 (8) 


0.20632 (6) 


0.01585 (13) 


C7 


0.52409 (10) 


0.31976 (8) 


0.29762 (6) 


0.01587 (13) 


C8 


0.35228 (10) 


0.42396 (9) 


0.31234 (6) 


0.01641 (13) 


H8A 


0.2708 


0.4290 


0.2698 


0.020* 


C9 


0.31000 (10) 


0.51223 (9) 


0.38577 (6) 


0.01634 (13) 


H9A 


0.3974 


0.5030 


0.4251 


0.020* 


C10 


0.14917(10) 


0.61871 (8) 


0.41212(6) 


0.01493 (12) 


Cll 


-0.00317 (10) 


0.67559 (8) 


0.36519 (6) 


0.01476 (12) 


C12 


0.11129(10) 


0.68879 (8) 


0.49939 (6) 


0.01588 (13) 


H12A 


0.1858 


0.6770 


0.5481 


0.019* 


C13 


-0.04028 (10) 


0.65220 (8) 


0.26639 (6) 


0.01507 (12) 


C14 


0.08119(10) 


0.67017 (9) 


0.16654(6) 


0.01730 (13) 


H14A 


0.1920 


0.6890 


0.1640 


0.021* 


C15 


0.04095 (11) 


0.66063 (9) 


0.07101 (6) 


0.02009 (14) 


H15A 


0.1240 


0.6731 


0.0037 


0.024* 
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1 r 

Clo 


A 1 T 1 /i Q / 1 i\ 

— U. 12143 (12) 


0.63272 (10) 0.07439 (7) 


A AT 1 "7*7 ( 1 C\ 

U.U21 / / (1j) 




Til/: a 


n 1 /ino 
—y). 14Vo 


0.6271 


0.0092 




U.U2o^ 




CI / 


— U. 24153 (1 1) 


(1 61 31 1 (Q \ 


0.17338 (7) 


u.u2uyu (i j) 




hll /A 


A 1 C 1 O 

— U.iDlo 


0.5928 


0.1758 




A ATC* 




i o 
Clo 


— U.2U24U (1U) 


0.62324 (9) 


0.26905 (6) 


C\ C\\ OA/1 ( 1 A \ 

U.U15U4 (14) 




TJI O A 


A TOCO 


0.6104 


0.3362 




U.U22* 




1 Q 
CIV 


A 1 /laGC (\ A\ 

U. 143yj (1U) 


0.87250 (9) 


0.57610(6) 


A A 1 1 /I -JX 

U.Ulool (13 ) 




C2U 


-U.2y/DV (11) 


0.97422 (9) 


0.55476 (7) 


A A1AO*7 C\ A\ 
U.UiyO / (14) 




rlZUA 


A HQ/1 

— U.33V4 


0.9800 


0.4915 




U.U24 




C21 


A i om 1 /"1 T\ 

-U.3oyi2 (12) 


1.06744 (10) 0.62720 (7) 


U.U22o3 (lo) 




I I") 1 A 

tlx 1 A 


C\ A Q/l Q 
U.4V4V 


1.1362 


0.6136 




A AT7* 

U.U2 / 




C22 


-0.32750 (12) 


1.06055 (10) 0.71912 (8) 


0.02431 (17) 




H22A 


-0.3906 


1.1241 


0.7684 




0.029* 




C23 


-0.17285 (12) 


0.96010 (12) 0.73845 (8) 


0.02685 (18) 




H23A 


-0.1295 


0.9565 


0.8007 




0.032* 




C24 


-0.08031 (11) 


0.86448 (11) 0.66779(7) 


0.02333 (16) 




H24A 


0.0245 


0.7949 


0.6820 




0.028* 




Atomic displacement parameters (A 2 ) 












U u 


U 22 


t/ 33 


U 12 


u 


r,23 

U 


Ol 


0.0202 (3) 


0.0266 (3) 


o o?4? ni 


0 001 o o\ 

\J .\J\J 1 \J yz. J 


ft/11 nn /T\ 

— u.uiuy (I) 


—u.uuyy (I) 


Nl 


0.0156 (3) 


0.0183 (3) 


0 01 44 n't 


-o no.?? (7\ 


a aai/i 
— U.UU34 (I) 


A AA£^ (y\ 
— U.UUdj (I) 


N2 


0.0160 (3) 


0.0189 (3) 


0 01 S1 cw 


-0 007? (1\ 


a aa/i c 
— U.UU45 (2) 


A AACA 
— U.UUSy (2) 


CI 


0.0177 (3) 


0.0176 (3) 


0 01 84 (X\ 


0 0004 H\ 


A AA/1"7 

— U.UU4/ (2) 


A AA1A 

— U.UU3y (2) 


C2 


0.0221 (4) 


0.0182 (3) 


o o?14 ni 


0 0009 (X\ 


a aai i \ 
-U.UUii (3) 


-U.UU62 (3) 


C3 


0.0245 (4) 


0.0245 (4) 


0 070^ (T\ 

U.UZUj yj f 


-0 00^7 CX\ 
u.uujz yjf 


A AAT) ("lA 

— U.UU22 (i j 


A A1 Al (1\ 

— U.U1U3 (5) 


C4 


0.0233 (4) 


0.0310 (4) 


0.0191 (3) 


-0.0001 (3) 


a aa/;a n\ 
— U.UU6V (3) 


A AAA1 /1\ 

-U.UUy3 (3) 


C5 


0.0184 (3) 


0.0238 (4) 


0.0193 (3) 


0.0014(3) 


a aa/;a n\ 
-U.UU6y (3) 


-U.UU66 (3) 


C6 


0.0149 (3) 


0.0161 (3) 


0.0163 (3) 


-0.0012(2) 


-U.UU42 (2) 


A AA/1 1 

-U.UU42 (2) 


C7 


0.0152 (3) 


0.0157(3) 


0.0169 (3) 


-0.0017(2) 


A AA/1 C f>~\ 

— U.UU45 (^2j 


A AA/IA 

— U.UU4U (2j 


C8 


0.0144 (3) 


0.0171 (3) 


0.0183 (3) 


-0.0010 (2) 


— U.UU46 (2) 


— U.UU56 (2) 


C9 


0.0148 (3) 


0.0180 (3) 


0.0166 (3) 


-0.0020 (2) 


A AA/1 1 

— U.UU41 (2j 


A AA£A 

— U.UUjU (2j 


CIO 


0.0144 (3) 


0.0158(3) 


0.0152 (3) 


-0.0024 (2) 


a aai^ 
— U.UU33 (2j 


A AA/1 £ f>~\ 

— U.UU40 (2j 


Cll 


0.0151 (3) 


0.0156(3) 


0.0140 (3) 


-0.0028 (2) 


A AAl^ ^'>^ 

— U.UU3D (2j 


A AA1£ ^'>^ 

— U.UU30 (2j 


C12 


0.0152 (3) 


0.0180 (3) 


0.0153 (3) 


-0.0025 (2) 


— U.UU36 (2) 


A AAC/1 

— U.UU54 (2) 


C13 


0.0157 (3) 


0.0149 (3) 


0.0151 (3) 


-0.0014(2) 


— U.UU4y (2j 


A AA/1 O 

— U.UU42 (I) 


C14 


0.0170 (3) 


0.0189 (3) 


0.0161 (3) 


-0.0016(2) 


a aa/ia 
— U.UU4U (2j 


a aa^/i 
— U.UU34 (I) 


C15 


0.0225 (3) 


0.0214 (3) 


0.0162 (3) 


0.0002 (3) 


A AA/1 "7 /I \ 

-U.UU4/ (3) 


— U.UU /6 (3) 


C16 


0.0265 (4) 


0.0213 (3) 


0.0207 (3) 


-0.0010 (3) 


A AAAA /1\ 

— u.uuyy (3) 


— U.UU5 / (3) 


C17 


0.0226 (4) 


0.0206 (3) 


0.0231 (4) 


-0.0050 (3) 


A A 1 A/1 ^1 \ 

—0.0104 (3) 


A AA/1 O 

-U.UU46 (3) 


C18 


0.0180 (3) 


0.0190 (3) 


0.0182 (3) 


-0.0039 (2) 


A AA^A 

— U.UUoU (i ) 


— U.UU 3 1 \l) 


C19 


0.0165 (3) 


0.0183 (3) 


0.0160 (3) 


-0.0045 (2) 


A AAA"7 /''>^ 

-0.000/ (2) 


A AA"7A 

-U.UU /U (2) 


C20 


0.0200 (3) 


0.0191 (3) 


0.0196 (3) 


-0.0020 (3) 


-0.0025 (3) 


-0.0065 (3) 


C21 


0.0220 (4) 


0.0198 (3) 


0.0249 (4) 


-0.0023 (3) 


0.0004 (3) 


-0.0089 (3) 


C22 


0.0237 (4) 


0.0251 (4) 


0.0257 (4) 


-0.0073 (3) 


0.0036 (3) 


-0.0140 (3) 


C23 


0.0239 (4) 


0.0377 (5) 


0.0240 (4) 


-0.0064 (3) 


-0.0012 (3) 


-0.0182 (3) 


C24 


0.0198 (4) 


0.0321 (4) 


0.0212 (4) 


-0.0022 (3) 


-0.0038 (3) 


-0.0143 (3) 
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Geometric parameters (A, °) 




Ol— C7 


1.2305 (9) 


Nl— C12 


1.3508 (10) 


Nl— N2 


1.3661 (8) 


Nl— C19 


1.4232 (9) 


N2— Cll 


1.3325 (10) 


CI— C2 


1.3906 (11) 


CI— C6 


1.3995 (11) 


CI— H1A 


0.9500 


C2— C3 


1.3904 (12) 


C2— H2A 


0.9500 


C3— C4 


1.3883 (13) 


C3— H3A 


0.9500 


C4— C5 


1.3935 (11) 


C4— H4A 


0.9500 


C5— C6 


1.3989 (11) 


C5— H5A 


0.9500 


C6— C7 


1.4978 (10) 


C7— C8 


1.4742 (11) 


C8— C9 


1.3496 (10) 


C8— H8A 


0.9500 


C9— CIO 


1.4416 (10) 


C9— H9A 


0.9500 


CIO— C12 


1.3886 (10) 


CIO— Cll 


1.4305 (10) 


CI 2— Nl— N2 


111.99 (6) 


C12— Nl— C19 


127.99 (6) 


N2— Nl— C19 


119.98 (6) 


Cll— N2— Nl 


105.17(6) 


C2— CI— C6 


120.43 (7) 


C2— CI— H1A 


119.8 


C6— CI— H1A 


119.8 


C3— C2— CI 


120.10(7) 


C3— C2— H2A 


119.9 


CI— C2— H2A 


119.9 


C4— C3— C2 


119.96 (7) 


C4— C3— H3A 


120.0 


C2— C3— H3A 


120.0 


C3— C4— C5 


120.16(8) 


C3— C4— H4A 


119.9 


C5— C4— H4A 


119.9 


C4— C5— C6 


120.30 (7) 


C4— C5— H5A 


119.8 


C6— C5— H5A 


119.8 


C5— C6— CI 


119.04 (7) 


C5— C6— C7 


122.63 (7) 


CI— C6— C7 


118.34 (6) 



Cll — C13 


1.4742 (10) 


C12 — H12A 


0.9500 


C13 — C18 


1.3985 (11) 


C13 — C14 


1.4016 (11) 


C14 — C15 


1.3921 (10) 


C14 — H14A 


0.9500 


C15— C16 


1.3939 (12) 


C15— H15A 


0.9500 


C16 — C17 


1.3903 (13) 


C16 — H16A 


0.9500 


C17 — C18 


1.3926 (11) 


C17 — H17A 


0.9500 


C18 — H18A 


0.9500 


C19 — C24 


1.3918 (11) 


C19 — C20 


1.3930 (11) 


C20— C21 


1.3936 (11) 


C20— H20A 


0.9500 


C21— C22 


1.3892 (13) 


C21— H21A 


0.9500 


C22— C23 


1.3885 (14) 


C22— H22A 


0.9500 


C23— C24 


1.3937 (12) 


C23— H23A 


0.9500 


C24— H24A 


0.9500 


Nl — C12 — H12A 


126.2 


CIO — C12 — H12A 


126.2 


C18 — C13 — C14 


119.08 (7) 


C18 — C13 — Cll 


120.35 (7) 


C14 — C13 — Cll 


120.39 (7) 


C15 — C14 — C13 


120.62 (7) 


C15— C14— H14A 


119.7 


C13 — C14 — H14A 


119.7 


C14 — C15 — C16 


119.86 (8) 


C14— C15— H15A 


120.1 


C16 — C15 — H15A 


120.1 


C17 — C16 — C15 


119.82 (7) 


C17 — C16 — H16A 


120.1 


C15 — C16 — H16A 


120.1 


C16— C17— C18 


120.51 (7) 


C16— C17— H17A 


119.7 


C18— C17— H17A 


119.7 


C17— C18— C13 


120.11 (7) 


C17— C18— H18A 


119.9 


CI 3— CI 8— H18A 


119.9 


C24— CI 9— C20 


120.83 (7) 


C24— CI 9— Nl 


119.87 (7) 
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p, i f"i po 
<J1 — C/ — Co 


ill. lb { I) 


pon p 1 n xn 

czu — ciy — jn 1 


1 1 ft 1 ft t"7\ 

ny. 3U (/) 


Ul — C/ — Co 


1 1 ft O 1 f r 7\ 

ny.oi (/) 


p 1 n pin pn 

c 1 y — czu — cz 1 


11ft 1ft SQ\ 

ny.zy (0) 


r^Q r~"i p/c 
Co — C / — Co 


1 1 O A1 f£\ 

110.43 (0) 


Pin pin inn a 
c 1 y — CzU — hlzU A 


1 1ft A 

lzU.4 


cy — Co — c / 


1 1ft A A SH\ 

lzU.44 ( /) 


pn pin Tjin a 
Cz 1 — CzU — hlzU A 


1 1ft A 

1ZU.4 


Pft no no A 

Cv — C o — hi o A 


1 1 ft o 
1 IV.O 


POO pi 1 pin 

Czz — Cz I — CzU 


1 1ft ^ft /o\ 

IZU.DU (0) 


r~"7 po TTO A 

C / — Co — I loA 


1 1 fl 0 

i ly.o 


POO Pi 1 Ul 1 A 

CzZ — Cz 1 — rlZ 1 A 


1 1 Ci 1 

1 iy. / 


po pn pin 

Co — Cv — C 1 U 


no n sn\ 
Izo.z / (/) 


Pin P1 1 TT1 1 A 

CzU — Cz 1 — hlZ 1 A 


1 1 0 n 

ny. / 


Co — CV — hlvA 


11 j. y 


poi pn pi 1 
Czi — Czz — Cz 1 


11ft CI /Q\ 

ny.Dz (0) 


Pin pn i m a 

C 1 u — cv — hiy A 


IK (1 

1 1 j.y 


POI P11 TT11 A 

Czi — CzZ — hlZZA 


1 in 1 
IzU.z 


pin pi i 

C 1 z — C 1 U — C 1 1 


1 pii ft c 
l\)3.yj (0) 


PH P11 TJ11 A 

Cz 1 — CzZ — hlZZ A 


1 1ft 1 

IzU.z 


pi i pi o TQ 


1 0^ 1 A (1\ 

IAD . IH yl ) 


COO C0*k CIA 


1 00 RR (%\ 

l ZU.OO ^0^ 


Cll — CIO — C9 


132.89 (7) 


C22 — C23 — H23A 


119.6 


N2 — Cll — CIO 


111.32 (6) 


C24 — C23 — H23A 


119.6 


N2 — Cll — C13 


117.90 (6) 


C19 — C24 — C23 


118.96 (8) 


CIO — Cll — C13 


130.69 (7) 


C19 — C24 — H24A 


120.5 


Nl — ci2 — CIO 


107.56 (6) 


C23 — C24 — H24A 


120.5 


XT 1 M7 PI 1 

C12 — JN 1 — JN2 — Cll 


n ->o /o\ 
U.2o (o) 


P11 pin pi-> mi 
C 1 1 — C 1 U — C 1 2 — JN 1 


n -7n /o\ 

u. /y (0) 


pin XT 1 M7 PI 1 

Ciy — JN 1 — JN2 — Cll 


1 -70 i n /-7\ 
1 /0.3U (/) 


pn pin p 1 -> xti 
cy — C 1 U — C 1 2 — JN 1 


1 -70 nc /-7\ 
— 1 /O.UD ( /) 


p/: pi n pi 
Co — C 1 — C2 — C3 


-U.U3 (13) 


"\T-> P11 P11 PIO 

JN2 — Cll — C13 — Clo 


a n n/; /1 n\ 
— 4/.U6 (1U) 


pi n pi p/i 
CI — C2 — C3 — C4 


n n/i i*\ 1\ 
U.y4 (13) 


pin P11 pii P10 
C1U — Cll — CI 3 — Clo 


11/ on /o\ 
136. oU (0) 


P7 PI P/1 PC 

Cz — Co — C4 — C 5 


1 nn d a \ 
— l.UU (14) 


xn P11 pii pi^ 
JN2 — Cll — C13 — C14 


1 ->o n-7 /o\ 
12o.U / (0) 


pi p/i pc p/; 
C3 — C4 — CD — Co 


n 1 c /1 A \ 
U.1D (14) 


pin P11 pii ru 
C1U — Cll — C13 — C14 


a 0 r\£. /1 1 \ 
-40.U6 (11) 


p/i pc p/; pi 
C4 — CD — Co — C 1 


U. lb (12) 


PIO P11 P1/1 P1C 

Clo — C13 — C14 — C1D 


n c-> /1 1\ 
U.D2 (1 1) 


p/i pc p/: p~7 
C4 — CD — Co — C / 


1 -7n m /o\ 
— 1 /y.U3 (0) 


P11 pii ru pic 
Cll — CI 3 — C14 — C1D 


1 HA £Q /"7\ 
-1 /4.60 ( /) 


n pi p/r pc 

Cz — CI — Co — CD 


n o-> /1 7\ 
-(J.o2 (12) 


pit pi/1 pic ru 
C13 — C14 — C1D — C16 


— U.1U (12) 


n pi p/r p-7 

Cz — CI — Co — C / 


1 -70 no /-7\ 

1 /o.yo (/) 


pi/1 pic ru P1-7 
C 14 — C 1 D — C 1 6 — C 1 / 


n cn /1 ->\ 
-U.Dy (12) 


pc p/: p~7 p.i 
CD — Co — C / — U 1 


1 cn /o\ 
-162. DU (0) 


pic ru pi-7 pio 
C1D — C16 — CI / — Clo 


n 0 c /1 ->\ 
U.oD (12) 


pi p/; p~7 p.1 
C 1 — Co — C / — U 1 


1 -7 -7-> /I 1 \ 
1 /. 11 (11) 


P1£ P1"7 PIO P11 

C16 — CI / — Clo — C13 


n ai /1 ->\ 
— U.43 (12) 


PC P/i P"7 PC 

CD — Co — C / — Co 


1"7 1"7 / 1 1 \ 

1 1.5 /(ll) 


pi/i P11 pio pi-7 
C 14 C 1 3 — C 1 0 — C 1 / 


n ( 1 1 \ 
— U.20 (11) 


pi p/r p7 po 

CI — Co — C / — Co 


1 C") A 1 Cl\ 

— 102.41 (/) 


P11 P11 P10 P1"7 

cii — cu — cio — ci / 


1 7/1 QC Cl\ 

1 /4.yD ( /) 


ai p-7 po pn 
Ul — C / — Co — CV 


/: on /1 ->\ 
6.0V (12) 


pn mi pin p->^i 
C 1 2 — JN 1 — C 1 y — C24 


in a 7 /1 ->\ 
-1U.42 (12) 


p/; p-7 po pn 
Co — C / — Co — CV 


1 -7-> no /7\ 

—1 /2.yo ( /) 


xt-> mi pin P->/1 
JN2 — JN 1 — Ciy — C24 


171 n 1 /7\ 

1 /i.yi (/) 


p-7 po pn pin 
C/ — Co — cy — C1U 


1 "7n 7/r, 
—1 /y.2o ( /) 


pi-> mi pin p->n 
C 1 2 — JN 1 — C 1 y — C2U 


1 £n 1 n (q\ 
loy.lU (0) 


po pn pin P17 

Co — cy — C 1 U — C 1 2 


1-71 7 c /o\ 
1 / 1. 2D (0) 


m-> M1 pin p->n 
JN2 — JN 1 — Ciy — C2U 


O C7 /I 1 \ 

-O.D / (11) 


po pn pin P11 

Co — cy — C 1 U — C 1 1 


"7 -> 1 f~\ A\ 

-/.21 (14) 


p->/i pin p->n P->1 
C24 — C 1 y — C2U — C2 1 


n oi /1 7\ 
— U.o3 (12) 


\r1 M7 P11 Pin 

JN 1 — JNz — Cll — C1U 


n ->c /o\ 
U.2D (0) 


mi pin p->n P->1 
JN 1 — C 1 y — C2U — C2 1 


1 7n /; c /7\ 
1 /y.6D (/) 


M 1 M7 P 1 1 PIT 

JN 1 — JNz — Cll — C13 


1 -7/: /;n //:\ 
— 1 /6.6U (6) 


pin p->n p->i p->-> 
C 1 y — C2U — C2 1 — C22 


n 7 a i \ 
U. /4 (13) 


P1-1 pin P11 m-> 
CI 2 — Cll) — Cll — JN2 


n /;/; /n\ 

-0.66 (9) 


p->n p-11 p->-> p-n 
C2U — C2 1 — C22 — C23 


n 1 c /1 7\ 
0.16 (13) 


C9— CIO— Cll— N2 


178.01 (8) 


C21— C22— C23— C24 


-1.00(14) 


C12— CIO— Cll— C13 


175.68 (8) 


C20— C 1 9— C24— C23 


0.02(13) 


C9— CIO— Cll— C13 


-5.65 (14) 


Nl— C19— C24— C23 


179.53 (8) 


N2— Nl— C12— CIO 


-0.70 (9) 


C22— C23— C24— C19 


0.91 (14) 


C19— Nl— C12— CIO 


-178.53 (7) 







Hydrogen-bond geometry (A, °) 

Cg2 and Cg3 are the centroids of the C20-C25 and C13-C18 rings, respectively. 

D—H-A D — H H-A D-A D—H-A 
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C12— H12A-01 1 0.95 2.27 3.2019 (11) 167 

C15— H15A-Cg2" 0.95 2.81 3.6171 (9) 143 

C2— H2A-Cg3 iii 0.95 2.63 3.4304 (9) 143 

Symmetry codes: (i) -x+ 1 , -y+ 1 , -z+ 1 ; (ii) -x+ 1 , -y+ 1 , -z; (iii) x+\,y-\,z. 
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